The occurrence of tripylean radiolarians is reported for the first time from subsurface sediments of the subantarctic Atlantic Ocean. Although their occurrence is rare as well as sporadic, seven species belonging to four genera are recognized from Upper Cenozoic sediments drilled at Sites 699, 700, and 701 of ODP Leg 114 in 1987.
INTRODUCTION
Tripylean radiolarians were observed in low abundance and sporadic occurrence in sediments drilled at three sites in the subantarctic Atlantic Ocean during Leg 114 of the Ocean Drilling Program (ODP) in March-May 1987 ( Fig. 1 and Table 1) . Haecker (1906) was the first to report the occurrence of this group of radiolarians in this part of the world, and Reshetnjak (1965) and Morley and Stepien (1985) discussed their distribution. These analyses, however, were based on plankton samples. Therefore, the purpose of the present paper is to record for the first time the presence of tripylean radiolarians from the subsurface sediments of the Atlantic sector of the Antarctic. It should be noted here that Reshetnjaks's (1965 Reshetnjaks's ( , 1971 reports from the northern Ross Sea are the only documentation for their occurrence within sediments of the Southern Oceans (see the following discussion).
METHODS

Sediment samples (about 10 cm
3 ) were disaggregated and a part of the fractions both coarser and finer than 63 µm were prepared using Canada balsam as the mounting medium. Photomicrographs were recorded with a Zeiss photomicroscope, and locations for the illustrated specimens are recorded with an England Finder in a manner similar to previous radiolarian investigations (e.g., Ling, 1973) .
All slides examined in this study are located in the Micropaleontology Collection, Department of Geology, Northern Illinois University.
DISCUSSION AND CONCLUSIONS
Tripylean radiolarians observed in the analysis of sediments from the subantarctic Atlantic are illustrated in Plate 1, and their occurrences are listed in Table 2 .
As indicated previously, this report constitutes the first such record from the Atlantic sector. Comparison of the faunal assemblage with that of the Pacific sector in surface sediments from the northern Ross Sea by Reshetnjak (1965 Reshetnjak ( , 1971 ) is summarized in Table 3 . Although the similarity of two assemblages is evident, there are some minor differences between the two sectors.
Furthermore, the present finding of tripylean radiolarians in Pliocene sediments is significant, because until now, their pre-Quaternary documentation had been limited only to the Pliocene of the northwestern Pacific (Ling, 1973) , the Sea of Japan (Ling, 1975) , and the Norwegian-Greenland Sea (Björk-1 Ciesielski, P. F., Kristoffersen, Y., et al., 1991. Proc. ODP, Sci. Results, 114 Borgert, 1902, p. 569, fig. F; Borgert, 1903, p. 749; Borgert, 1906, p. 154, pi. 11, figs. 7-9; Haecker, 1908, p. 307, pi. 53, figs. 435, 438; Reshetnjak, 1966, pp. 178-179, fig. 117; Reshetnjak, 1969, p. 134, fig. 1; Reshetnjak, 1971, p. 344, fig. 24.3; Dumitricá, 1973, p. 756, pi. 5, fig. 8, pi. 6, figs. 1-3, pi. 12, fig. 8; Takahashi and Honjo, 1981, p. 156, pi. 12, figs. 4, 5; Morley and Stepien, 1985, pi. 1, fig. 4 . IChallengeron edwardsi Certes, 1880, p. 37, pi. 5, fig. 2 (fide Haecker, 1908) . Remarks. As in the case of Protocystis thomsoni (Murray) (see discussion in Ling, 1966) , Haecker (1908) recognized two varieties within this species based on the outline: a "large, circular variety" ( fig. 435 ) and "smaller, oval variety" (fig. 438 ). Although there is not much difference in size, two such varieties were also observed in the present study.
Lyrella melo (Cleve) (PI. 1, Figs. 7 and 8) Cadium marinum Wallich, 1869, partim, p. 109, pi. 3, fig. 6 (only) . Cadium marinum var. c, Certes, 1889 (fide Borgert, 1901) . Beroetta melo Cleve, 1899, p. 27, tab. 1, fig. 8 . Cadium melo (Cleve) Borgert, 1901, p. 50, fig. 58; Borgert, 1910, p. 401, pi. 30, figs. 3-5; Schroder, 1913, pp. 167-168, text fig. 10 (also for all the previous synonymy); Stadum and Ling, 1969, p. 484, pi. 1, figs. 6-8; Reshetnjak, 1969, p. 138, fig. 12; Reshetnjak, 1971, p. 344, fig. 24.11; Dumitricá, 1973, p. 755, pi. 7, figs. 3, 4 (not pi. 12, fig. 9 ) ; Björklund, 1976 Björklund, , p. 1124 . Lirella melo (Cleve) Ling, 1973, p. 782, pi. 2, fig. 16 ; Takahashi and Honjo, 1981, p. 157, pi. 12, figs. 13, 14, 16. Remarks. Within the present taxon, the number of meridional ridges varies (compare PI. 1, Figs. 7 and 8 ). There are numerous shallow depressions in the space between the ridges, as shown in a scanning electron photomicrograph by Takahashi and Honjo (1981, pi. 12, fig. 16 ).
Lirellasp. (PI. 1, Figs. 9-12 ) Cadium melo Dumitricá, 1973, partim, p. 755, pi. 12, fig. 9 (only) .
Remarks. This appears to be a new form characterized by slightly curved (thus showing a diagonal to oral-aboral axis), fewer, but broad, bandlike ridges on the surface instead of the narrow, straight ridges of the preceding L. melo. Based on the outline, two dhTerent forms possibly are included within the present taxon; forms with broad oral and aboral ends and those with both ends narrow-and thus a spindle overall shape-but such differentiation awaits further analysis.
Superficially, these forms resemble L. tortuosa (Takahashi, 1981, p. 302, pi. 55, figs. 19, 20, pi. 56 , figs. 9-11) recovered from a sediment trap sample at a depth of 4280 m near Hawaii (15°21. l'N, 151°28.5'W), but differ from it by the smooth overall outline and the nature of the twisted striation.
Porospathis holostoma (Cleve) (PI. 1, Figs. 13-15) Polypetta holostoma Cleve, 1899, pi. 3, figs. 4a, 4b . Porospathis holostoma (Cleve) , Borgert, 1901, p. 48, figs. 58, 58a; Borgert, 1903, p. 752; Haecker, 1908, pp. 240-242, pi. 48, figs. 371-376, pi. 49, figs. 392, 393; Borgert,. 1910, p. 387, pi. 29, figs. 1-8, pi. 30, figs. 1, 2; Schroder, 1913, p. 166, text fig. 9; Reshetnjak, 1966, p. 166, fig. 52; Stadum and Ling, 1969, p. 485, pi. 1, figs. 16-18; Reshetnjak, 1969, p. 134, fig. 8; Reshetnjak, 1971, p. 344, pi. 24.7; Dumitricà, 1973, pp. 755-756, pi. 5, figs. 1,2,6,; Björklund, 1976 Björklund, , p. 1124 . Haecker, 1906, pp. 298, pi. 11, fig. 5; Haecker, 1908, p. 272, pi. 50, fig. 403; Reshetnjak, 1965, fig. 8; Morley and Stepien, 1985, pi. 1, fig. 3 . Remarks. In both of Haeker's (1906 Haeker's ( , 1908 illustrations from the Antarctic, there are very small spines at the margin of the shell except for the oral and peristom areas. However, such spines were not observed in either Morley and Stepien's (1985) specimen from the Weddell Sea or that from this study of subantarctic Atlantic sediments. Furthermore, Reshetnjak's (1969, p. 134, fig. 3; 1971, p. 344, fig. 24 .5) illustrated specimen from the Pacific sector possesses a different shape with a concave oral side margin instead of convex, as illustrated here.
Protocystis micropelecus Haecker (PI. 1, Figs. 16 and 17) Protocystis micropelecus
Protocystis sp. (PI. 1, Fig. 18 ) Remarks. Similar to the proceeding species except that there are two strong spines at both ends of aboral margin.
Protocystis swirei (Murray) (PI. 1, Figs. 19, 20) Challengeria swirei Murray, 1885, p. 226, tab. A, fig. 11 . Challengeron swirei (Murray) , Haeckel, 1887 Haeckel, , p. 1654 Morley and Stepien, 1985, pi. 1, fig. 2 . Protocystis swirei (Murray) , Haecker, 1908, pp. 263, 264, pi. 49, figs. 384, 386, 390, 391; Schroder, 1913, p. 176, 293, fig. 11, fig. 2; Reshetnjak, 1965, fig. 6; Reshetnjak, 1969, p. 134, figs. 4, 5; Reshetnjak, 1971, p. 344, figs. 24.6a-24.6c . Remarks. Haecker (1908, p. 263) indicated that the present species is probably conspecific with Challengeronpearceyi Haeckel (1887 Haeckel ( , p. 1654 fig. 7 ), but the latter has "three divergent triangular or lanceolate teeth." There is some resemblance between the present taxon and Norwegian specimens reported as Challengeron (?) sp. by Björklund (1976, pi. 13, figs. 19-21 only) , but according to the original description by Haecker (1906) , genus Challengeron possess a variable number of marginal spines. Therefore, specimens illustrated by Björklund (1976) and Morley and Stepien (1985) are transferred to the present genus.
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Taxa
Pacific sector (Reshetnjak, 1965 (Reshetnjak, , 1971 Atlantic sector (Ling, Note: Taxa abundance: + = single specimen; R (rare) = 2-5 specimens; F (few) = 6-10 specimens.
